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INTRODUCTION
The number of patients with end-stage renal disease
(ESRD) is increasing [1]. This trend is accompanied
by an expanding proportion of health care resources
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Background: Information about telephone triage and advice calls regarding dialysis patients is limited.
Methods: We performed a survey and evaluated nurse-led telephone triage of telephone calls made by peritoneal
dialysis patients and/or caregivers during a 7-week period.
Results: A total of 204 telephone calls were received during the study period. Over half of the calls (54.9%) were
made with reference to medical complaints or symptoms. One hundred and four calls were referred by the nurses
to have home care. Emergency department attendance occurred after 7.4% of the telephone calls only. Despite
relatively good agreement rate between nurses’ assessment and patients’ action (kappa = 0.703), fewer than 5 out
of 10 patients referred by nurses to the emergency department followed the advice. Thirty-four (16.7%) patients
showed discordant action from the advice given by the dialysis nurses. Telephone calls related to non-renal causes
were associated with increased rates of discordant action (odds ratio, 4.15; 95% confidence interval, 1.45–11.84).
Conclusion: The value of telephone triage is unlikely to be substantial reduction in emergency department
utilization by peritoneal dialysis patients. It is in the interests of the health profession to explore the role of
psychological support delivered by renal nurses who provide phone consultation to patients on peritoneal
dialysis. [Hong Kong J Nephrol 2008;10(2):64–8]
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being allocated to the care of ESRD patients [2,3]. With
regard to the cost of caring for dialysis patients,
inpatient hospital care accounts for 41% of the total
cost [4], constituting a prime target for cost
containment. Efforts to contain the health care costs
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for ESRD services include implementing a telephone
call answering and triage system for outpatients.
Specifically, answering telephone calls from ESRD
patients by health professionals might help to triage
outpatients who might otherwise turn up for emergency
department consultation and costly hospitalizations.
Effective diversion of non-emergency attendance away
from accident and emergency departments, which is
relatively common in Hong Kong [5], would be a
potential way of improving the cost-effective use of
health care resources. However, no published data exist
for the practical impact of providing telephone triage
and advice calls.
The purpose of this study was to examine the
management of telephone calls by nurse-led answering
and triage services provided to peritoneal dialysis
patients. We surveyed a single peritoneal dialysis unit to
determine how telephone calls from ESRD patients and/
or caregivers were handled. We analyzed all calls and
correlated it with the subsequent utilization of health
services. Nurses’ advice was tested for comparability
(kappa statistic) with patients’ actions and nephrologist-
rated decisions after retrospective chart review.
PATIENTS AND METHODS
We report our experience with a telephone triage and
advice call system within a population of adult Chinese
ESRD patients who underwent peritoneal dialysis. All
telephone calls made by ESRD patients and/or
caregivers and directed to the dialysis unit within a
period of 7 weeks (March to April 2007) were identified
and surveyed. Briefly, this telephone call system is open
to all dialysis patients and operated by dialysis nurses
between 7:00 AM and 10:00 PM during weekdays.
For each telephone call, information was collected
incognito using a structured survey form by the dialysis
nurse who answered the call and who made the decision
to triage the patient. Data on the time of the telephone
call, and the demographic and clinical characteristics of
the patient were also collected. Patient comorbidity was
represented by the Charlson Comorbidity Index validated
for the peritoneal dialysis population [6,7]. Patients or
caregivers were asked about the reasons and purpose of
the calls. Telephone calls were classified according to
whether the questions were due primarily to a non-renal
reason or to a reason that could be related to kidney
failure. For example, questions related to Tenckhoff
catheter-associated complications and fluid disorders
were grouped within the renal causes, whereas influenza-
like illness or bronchitis was defined as a non-renal cause.
Nurses indicated to the patients the final decision or
advice after the telephone conservation: advice to attend
emergency department; arrangement for a clinic visit
during regular office hours; home care. No written triage
algorithm was in place, although dialysis nurses were
equipped with knowledge to ascertain the degree of
illness and emergency. According to our unit policy, for
example, patients would be given clear instructions to
report to the clinic expeditiously after the onset of
peritonitis symptoms. We further collected information
about patients’ responses to the advice and their final
action(s). Patients’ actions were defined as discordant
from nurses’ advice if they did not comply with the
nurses’ advice, regardless of whether the patients adopted
a more conservative (such as home care despite the
nurse’s suggestion to see a nephrologist in the clinic) or
a less conservative approach (such as emergency
department visit despite the nurse’s advice for home care).
Finally, chart abstraction and hospital note review
were made by a single nephrologist to ascertain the
reason(s) for the telephone call. Appropriate judgment
of triage destination was made retrospectively and
compared with the nurses’ advice during the telephone
conversation.
Statistical analysis
Statistical analysis was performed using SPSS version
11.5 (SPSS Inc., Chicago, IL, USA) for Windows. All
data were expressed as mean ± standard deviation for
normally distributed data and median or range for
skewed data. To evaluate the agreement between nurses’
assessment and patients’ response, we determined the
kappa statistics, which is a measure of agreement
beyond the level of agreement expected by chance
alone. Furthermore, nurses’ triage decisions were
further compared with the nephrologist’s opinions after
retrospective chart review. We adopted the guidelines
for interpretation of kappa coefficients from Altman:
< 0.20, poor agreement; 0.21–0.40, fair agreement;
0.41–0.60, moderate agreement; 0.61–0.80, good
agreement; and 0.81–1.00, very good agreement [8].
Additional analyses were performed to determine the
discriminating characteristics between patients with
concordant and discordant actions from nurses’ advice.
We used the t test to compare means and the r2 test
with Yates’ correction for categorical variables. All
probabilities were two-tailed and the level of
significance was set at 0.05.
RESULTS
During the study period of 7 weeks, 204 telephone calls
were made to the peritoneal dialysis unit, with 11.3% and
1.5% of them being made by family members and staff
from homes for the elderly, respectively. A total of 204
phone calls related to 114 dialysis patients were recorded,
corresponding to about one-third (34%) of prevalent
peritoneal dialysis patients (61 calls per 100 peritoneal
dialysis patients) during the observation period.
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Table 1 shows the characteristics of the telephone
calls surveyed. The majority of telephone calls were
made because of renal causes (89.2%). Over half of
the calls (54.9%) were made with reference to medical
complaints or symptoms. The second commonest
reason for calling was administrative, such as
rescheduling of transfer set exchange appointments and
peritoneal fluid disposal. When patients or caregivers
were asked for the reasons and purposes of their calls,
only a minority of them (14.2%) requested to be
forwarded to doctors. At least three-quarters of the callers
(76.5%) expressed the intention to “ask for advice”.
Over half (51.0%) of the calls were referred by the
nurses to have home care, and 19 (9.3%) calls were
referred directly to the emergency department.
Distribution of the nurses’ triage and patients’ actions
is shown in the Figure. Only a small proportion (7.4%)
of the calls was followed by emergency department
attendance and hospital ization.  The overall
comparability of the nurses’ assessments and patients’
actions was good (kappa = 0.703) (Table 2). When
nurses’ triage decisions were further compared with the
nephrologist’s opinions after retrospective chart review
(Table 3), there was fair agreement (kappa = 0.596).
Two patients were initially given the advice of home
care but retrospectively judged to warrant emergency
department care. Both of them complained of nausea
and vomiting over the phone; one turned out to have
hypercalcemia and another was suffering from
symptomatic uremia. Seven (6.0%) patients who opted
for home care made a second telephone call within the
week but none of them were subsequently referred to
the emergency department or to the clinic during the
second telephone call.
In total, 34 (16.7%) patients showed discordant
action from the advice given by the dialysis nurse who
answered their call. For every 10 patients referred by
nurses to the emergency department after telephone
triage, fewer than five of them followed the advice.
Conversely, approximately one out of 20 patients who
were suggested by nurses to visit the clinic or implement
home care decided to go to the emergency department.
When patients were divided into those who showed
concordant and discordant actions from the nurses’
advice, no difference was found in sex, age, Charlson
comorbidity score and duration of dialysis (Table 4).
However, telephone calls related to renal causes were
significantly associated with concordant actions. The
odds ratio for subsequent discordant action was 4.15
(95% confidence interval, 1.45–11.84) if the telephone
call was related to non-renal issues.
DISCUSSION
The most salient finding from our study is that the
number of emergency consultations by outpatient
dialysis patients after telephone consultation was
relatively low. While the number of hospital admissions
through the emergency department is benchmarked as
an indicator of quality, we are uncertain if this was
influenced (and to what extent) by our telephone triage
system. Despite a considerable degree of agreement
between nurses’ assessments and peritoneal dialysis
patients’ actions after the telephone calls, the present
study showed that less than half of the patients referred
by nurses to the emergency department after telephone
triage actually followed the advice. On the other hand,
a substantial percentage of calls were followed by home
care and clinic visits during regular office hours. Of
these, telephone contact with dialysis nurses may offer
simple reassurance and positive reinforcement for
Table 1. Characteristics of the telephone calls from peritoneal
dialysis patients
Category of call Telephone calls, n (%)
Symptoms 112 (54.9)
Peritonitis 8
Fluid excess 8
Administrative issues* 57 (27.9)
Enquiries† 23 (11.3)
Procedure of peritoneal dialysis 12 (5.9)
*Rescheduling of transfer set exchange appointments or peritoneal
fluid disposal; †questions relating to general issues apart from symp-
toms and peritoneal dialysis procedures, e.g. confirming drug dosage,
request for blood test results.
Figure. Nurses’ assessments and patients’ responses. ED =
emergency department.
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peritoneal dialysis patients and/or caregivers with
limited medical knowledge and confidence, who might
otherwise turn up for emergency department
consultation.
However, it should be stressed that we are unable
to prove or disprove whether these peritoneal dialysis
patients would have attended the emergency department
if they were denied access to telephone contact with
nurses. Rather, our study raises two important issues.
One involves the hypothesis about the characteristics
of peritoneal dialysis patients who make use of the
telephone triage system. We contend that it is possible
that patients who make phone calls to dialysis nurses
are mostly at low risk for costly health resource
utilization. This would help to explain why these
patients in general took a more conservative approach
than what had been advised by the nurses (Figure). The
second, probably more important, issue is the value of
answering phone calls from dialysis patients. In lieu of
its role in minimizing emergency department utilization,
provision of telephone triage or advice appears more
apt to serve as backup support for trouble-shooting and
problem-solving during the course of peritoneal
dialysis. Similar to the situation of home hemodialysis
[9], ESRD patients who are performing peritoneal
dialysis at home need telephone contact with nurses
who can answer questions, assist with complications,
make referrals to a nephrologist if necessary, and,
occasionally, provide psychological support. Although
we did not record the perception of psychological
support delivered by telephone in the current study, it
is interesting to speculate on the potentially beneficial
effects of social support in patients who receive
telephone support. A positive impact of telephone
counseling and psychological support by nursing
professionals has, as a matter of fact, been consistently
Table 2. Agreement between nurses’ advice and patients’ actions after telephone triage
Patients’ actions
Attend ED Attend clinic Home care
Nurses’ advice
Attend ED 9 2 8
Attend clinic 4 65 12
Home care 2 6 96
Kappa statistic = 0.703. ED = emergency department.
Table 3. Agreement between nurses’ advice after telephone triage and nephrologist’s retrospective judgment after chart review
Nephrologist’s judgment
Attend ED Attend clinic Home care
Nurses’ advice
Attend ED 9 7 3
Attend clinic 7 59 15
Home care 2 13 89
Kappa statistic = 0.596. ED = emergency department.
Table 4. Comparison of peritoneal dialysis patients with concordant and discordant actions from nurses’ advice after telephone triage
Concordant with nurses’ advice Discordant with nurses’ advice p
(n = 170) (n = 34)
Female 68.2% 58.8% 0.32
Age, yr* 61.8 ± 11.5 63.0 ± 12.0 0.60
Duration of dialysis, yr† 1.6 (0.7–4.5) 1.7 (0.6–3.4) 0.13
Charlson comorbidity score* 6.4 ± 2.7 6.1 ± 2.3 0.51
Call related to renal disease 94.1% 79.4% 0.011
*Mean ± standard deviation; †median (interquartile range).
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documented among various groups of patients with
chronic illnesses [10–12]. Clearly, qualitative studies
that explicitly explore the attributes of nurse-led
telephone support for dialysis patients need to be
developed and validated [13].
Our study also provides new clinical information
that peritoneal dialysis patients who received telephone
consultation about renal issues were much more likely
to follow nurses’ advice. A potential explanation for
this observation is that ESRD patients tended to place
more confidence in having their renal problems solved
by dialysis nurses. Our experience concurs with the
observation that hospital resource utilization that occurs
with, rather than because of, kidney failure in patients
with ESRD represents an important area of medical
expense [14]. Hospital utilization related to non-renal
causes might not be easy to avoid by preemptive
strategies such as an outpatient telephone support
system.
There are several potential weaknesses inherent in
our study. First, the dialysis nurses were aware of the
survey during the study period. It could be argued that
the nurses might therefore have paid more careful
attention to the telephone calls. Second, we were not
able to capture the data of emergency department
utilization and hospitalization by peritoneal dialysis
patients who did not make prior telephone contact with
the nurses. Although we cannot know for sure, it is
possible that most patients who are determined to go
to the emergency department would not bother to
contact the nurses by phone first. In addition, we have
no data on the degree of patient satisfaction after the
telephone conversation. Another minor drawback of this
study is that there was no written triage guideline or
algorithm adopted by our unit. This practice, however,
might not necessarily have had a negative impact on
the experienced dialysis nurses, who recognize the
substantial heterogeneity of patients’ phone calls and
the need for individual professional judgment to address
unforeseen circumstances each time. A final limitation
of our study was the lack of external validity in view of
restricting our study subjects to those within a single
dialysis unit.
In conclusion, emergency consultation by outpatient
dialysis patients after telephone consultation was an
uncommon event. Our findings suggest that telephone
triage might not substantially minimize emergency
department utilization. On the other hand, it would be
meaningful to investigate the value of psychological
support via telephone to assist peritoneal dialysis
patients in adapting to living with the disease.
ACKNOWLEDGMENTS
We are indebted to all our dialysis nurses for their
outstanding contribution to the peritoneal dialysis
program. This study was supported in part by the
Chinese University of Hong Kong research accounts
6900972 and 6900570. The authors declare no conflict
of interest related to this study.
REFERENCES
1. Hsu CY, Vittinghoff E, Lin F, Shlipak MG. The incidence of end-
stage renal disease is increasing faster than the prevalence of
chronic renal insufficiency. Ann Intern Med 2004;141:95–101.
2. Gruss E, Caramelo C, Fernandez J, Martinex S, Gago C, Marco
B, et al. Why do ambulatory hemodialysis patients go to hospital
emergency services? Nefrologia 2000;20:333–41.
3. Arora P, Kausz AT, Obrador GT, Ruthazer R, Khan S, Jenuleson
CS, et al. Hospital utilization among chronic dialysis patients. J
Am Soc Nephrol 2000;11:740–6.
4. Bruns FJ, Seddon P, Saul M, Zeidel ML. The cost of caring for
end-stage kidney disease patients: an analysis based on hospital
financial transaction records. J Am Soc Nephrol 1998;9:884–90.
5. Law CK, Yip PS. Acute care service utilization and the possible
impacts of a user-fee policy in Hong Kong. Hong Kong Med J
2002;8:348–53.
6. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method
of classifying prognostic comorbidity in longitudinal studies:
development and validation. J Chron Dis 1987;40:373–83.
7. Fried L, Bernardini J, Piraino B. Charlson comorbidity index as a
predictor of outcomes in incident peritoneal dialysis patients. Am
J Kidney Dis 2001;37:337–42.
8. Altman DG. Some common problems in medical research. In:
Practical Statistics for Medical Research. London: Chapman &
Hall, 1991:403–9.
9. Moran J, Kraus M. Starting a home hemodialysis program. Semin
Dial 2007;20:35–9.
10. Chamberlain Wilmoth M, Tulman L, Coleman EA, Stewart CB,
Samarel N. Women’s perceptions of the effectiveness of telephone
support and education on their adjustment to breast cancer. Oncol
Nurs Forum 2006;33:138–44.
11. Czarnecki ML, Garwood MM, Weisman SJ. Advanced practice nurse-
directed telephone management of acute pain following pediatric
spinal fusion surgery. J Spec Pediatr Nurs 2007;12:159–69.
12. Walsh SM, Estrada GB, Hogan N. Individual telephone support
for family caregivers of seriously ill cancer patients. Medsurg Nurs
2004;13:181–9.
13. Finfgeld-Connett D. Telephone social support or nursing
presence? Analysis of a nursing intervention. Qual Health Res
2005;15:19–29.
14. Ross EA, Alza RE, Jadeja NN. Hospital resource utilization that
occurs with, rather than because of, kidney failure in patients with
end-stage renal disease. Clin J Am Soc Nephrol 2006;1:1234–40.
